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DESCRIPTION 

PHOTOGRAPHING APPARATUS AND SIGNAL PROCESSING METHOD 
Technical Field 

The present invention relates to a 
photographing apparatus and a signal processing method 
suitable for a picture recording apparatus such as a 
digital camera for recording a photographed picture to 
an external storage medium. 
Related Art 

Recently, a digital camera apparatus that 
records an object image as picture data to a record 
medium such as a non-volatile semiconductor storing 
device (for example, flash memory) , a hard disk, or a 
floppy disk) instead of a silver salt film is becoming 
common. A digital camera apparatus converts a 
photographed object image into a digital picture 
signal, compresses the converted digital picture 
signal, and records the compressed picture information 
to a record medium. 

A digital camera apparatus using a 3.5-inch 
floppy disk as a record medium is handy since a 
photographed picture can be easily input to a personal 
computer. In addition, a particular digital camera 
apparatus can record a moving picture. In such 
apparatus, a sequence of pictures is recorded in the 
MPEG (Moving Picture Experts Group) format. 

On the other hand, an animation corresponding 



to the GIF (Graphics Interchange Format) that is a 
graphics storing format has been widely used for moving 
pictures of home pages. To create an animation 
corresponding to the GIF format, a plurality of still 
5 pictures as files should be captured to a personal 

computer. In addition, a special application 
(animation software) should be used on the personal 
computer . 

Although the above-described MPEG moving 

10 picture is suitable recorded for a single moving 

picture, it has not been widely supported on the 
network. Thus, such a moving picture cannot be 
suitably pasted on a home page and attached to an 
electronic mail. In addition, such a moving picture is 

15 not suitable for an animation of which discrete still 

pictures are successively displayed (as if pictures 
were ruffled) . To solve such a program, an animation 
in the GIF format may be used. However, in such a 
case, particular software should be used on a personal 

20 computer. In reality, a plurality of still pictures is 

photographed by a digital camera apparatus. The still 
pictures are successively captured as picture files to 
the personal computer. Thereafter, a complicated 
process for combining the files should be performed on 

25 the personal computer using such software. 

When photographed pictures are recorded as 
still pictures as well as an animation in the GIF 
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format, the user does not need to perform a selecting 
operation for them. 

In addition, when an animation can be created 
using still pictures that have been recorded in an 
5 external storage medium as well as newly photographed 

still pictures, a variety of materials can be 
preferably used for creating an animation. 

Moreover, when an editing operation is 
performed for an animation recorded on an external 

10 storage medium (for example, when a particular frame is 

erased or the order of frames is changed) , a difficult 
operation is required on a personal computer using a 
particular application. 

Therefore, an object of the present invention 

15 is to provide a photographing apparatus and a signal 

processing method that allow data of a plurality of 
still pictures having been discretely recorded to be 
converted into a moving picture file of which the still 
pictures are correlatively displayed on the time base 

20 with an easy operation and an internal process of the 

apparatus, the format of the moving picture file being 
widely used in personal computers. 
Disclosure of the Invention 

To solve the above-described problem, the 

25 invention of claim 1 is a photographing apparatus for 

generating a picture signal with a photograph signal 
and outputting the generated picture signal, 
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comprising : 

a photographing means; 

a picture signal generating means for 
generating a picture signal with a photograph signal 
photographed by the photographing means; 

a storing means for storing the picture 
signal generated by the picture signal generating 
means; 

a controlling means for converting the 
picture signal stored in the storing mans into a moving 
picture signal that allows a plurality of discrete 
still pictures to be correlatively displayed on the 
time base; and 

an outputting means for outputting the moving 
picture signal. 

The invention of claim 21 is a signal 
processing method for generating a picture signal with 
a photograph signal and outputting the picture signal, 
comprising the steps of: 

photographing an object; 

generating a picture signal with a signal of 
the photographed object; 

storing the picture signal; 

converting the picture signal into a moving 
picture signal that allows a plurality of discrete 
still pictures to be correlatively displayed on the 
time base; and 



outputting the moving picture signal. 
According to the present invention, for 
example, in a GIF animation mode, a subtractive color 
process and a data compressing process corresponding to 
5 the LZW method are performed. In addition, the 

resultant data is converted into a GIF file of which 
data of a plurality of discrete still pictures is 
correlatively displayed on the time base. As a result, 
GIF file format data is output. The output data is 
10 written to for example an external storage medium. 

When the data is captured to a personal computer 
through the external storage medium, a photographed 
picture of a digital camera can be used for a home page 
and an electronic mail. 
15 Brief Description of Drawings 

Fig. 1 is a block diagram showing the overall 
structure of an embodiment (first embodiment) of the 
present invention. 

Fig. 2 is a flow chart for explaining the 
20 first embodiment of the present invention. 

Fig. 3 is a schematic diagram showing the 
structure of a GIF file according to the first 
embodiment of the present invention. 

Fig. 4 is a schematic diagram for explaining 
25 the first embodiment of the present invention. 

Fig. 5 is a flow chart for explaining another 
embodiment (as a second embodiment) of the present 
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invention. 

Fig. 6 is a schematic diagram for explaining 
another embodiment (as a third embodiment) of the 
present invention. 

Fig. 7 is a flow chart for explaining the 
third embodiment of the present invention. 

Fig. 8 is a schematic diagram for explaining 
another embodiment (as a fourth embodiment) of the 
present invention. 

Fig. 9 is a flow chart for explaining the 
fourth embodiment of the present invention. 
Best Modes for Carrying out the Invention 

Next, with reference to the accompanying 
drawings, an embodiment (first embodiment) of the 
present invention will be described. Fig. 1 shows the 
overall structure of the embodiment. Referring to Fig. 
1, a digital camera apparatus according to the first 
embodiment comprises a CCD 1, a camera block 2, a 
memory controlling block 3, a displaying device 4, 
DRAMs (Dynamic Random Access Memories) 5a and 5b, a 
controlling block 6, an operation inputting portion 1, 
and an external storage medium 8. The DRAM 5a and 5B 
can be accomplished by one DRAM when it has two memory 
areas . 

The number of pixels (the number of 
horizontal pixels x the number of vertical pixels) of 
the CCD 1 is for example (1600 x 1280) in UXGA. In 



comparison with the number of picture of a photographed 
picture (color picture) , the number of pixels of a 
record picture can be selected from (1280 x 1024) in 
SXGA, (1024 X 768) in XGA, and (640 x 480) in VGA as 
well as (1600 x 1280) in UXGA. The CCD 1 outputs an 
object image photographed through a lens portion (not 
shown) as a photograph signal. The lens portion 
performs an automatic aperture controlling operation 
and an automatic focus controlling operation. The 
photograph signal is supplied to the camera block 2. 

It should be noted that the present invention 
is not limited to the case that a processed picture is 
recorded to an external storage medium. In addition, 
the present invention can be applied to the case that a 
processed picture is transmitted to a communication 
medium. 

The CCD 1 has two selectable modes that are 
an all-pixel reading mode (photograph mode) and a line 
thin-out mode (E to E mode) for decreasing the number 
of lines by 1/3. The E to E mode is used to display 
data of a photographed picture to the displaying device 
4 rather than to record it to a record medium (DRAM) . 
In the E to E mode, when a picture is photographed, the 
angle of view is determined. In addition, the focus, 
exposure, and white balance are properly adjusted. In 
other words, in the E to E mode, the object is checked 
before the shutter button is pressed in the photograph 



mode. For example, in the photograph mode, a 
photograph signal of 20 fields per second is output. 
In the E to E mode, a photograph signal of 60 fields 
per second is output. 

The camera block 2 comprises a clamp circuit, 
a luminance signal processing circuit, a contour 
compensating circuit, a defect compensating circuit, 
and an automatic white balance compensating circuit. 
For example, the camera block 2 generates a digital 
photograph signal as component signals composed of a 
luminance signal and color difference signals converted 
from RGB signals. The digital photograph signal is 
supplied to the memory controlling block 3. 

The memory controlling block 3 comprises a 
signal switching portion, a display buffer memory, and 
a D/A converter. The displaying device 4 and a data 
transmission path are connected to the memory 
controlling block 3. The memory controlling block 3 
supplies the generated RGB signals to the displaying 
device 4 through the D/A converter. The displaying 
device 4 is composed of a displaying device integrally 
disposed on the camera. The displaying device is for 
example an LCD (Liquid Crystal Display) . The output 
picture signal of the camera block 2 is supplied to the 
displaying device 4. Thus, a picture that is being 
photographed is displayed. In addition, a picture that 
is supplied from the external storage medium 8 through 



the data transmission path is displayed. The 
displaying device 4 can display a VGA (640 X 480) 
picture . 

The DRAMS 5a and 5b and the controlling block 
5 6 (composed of a microcomputer) are connected to the 

data transmission path. The DRAMs 5a and 5b are 
controlled by the memory controlling block 3 or the 
controlling block 6. The DRAM 5a stores an original 
picture received through the memory controlling block 
10 3. The DRAM 5b stores picture data that has been 

processed by the controlling block 6. 

The operation inputting portion 7 and the 
external storage medium 8 are connecte to the 
controlling block 6 through respective interfaces. 
15 Corresponding to control information supplied from the 

controlling block 6 to individual structural portions, 
picture data is processed. The resultant data is 
written and read to/from the DElAMs 5a and 5b. In 
addition, the resultant data is written and read 
20 to/from the external storage medium 8. 

The operation inputting portion 7 comprises a 
shutter button, a mode designation switch, cursor 
movement keys, an execution key, and other various 
switches operated by the user (photographer) . The 
25 external storage medium 8 is for example a memory card 

(IC card), a floppy disk, or a rewritable optical disc. 
The external storage medium 8 can be attached and 
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detached to/from the camera main body. Besides the 
external storage medium 8, a communication medium such 
as Internet can be used. 

An encoder/decoder portion of the controlling 
block 6 compresses (encodes) and decompresses (decodes) 
picture data in a predetermined format. For example, 
when still picture data is processed in the normal 
photograph mode, data is compressed in the JPEG (Joint 
Photographic Experts Group) format. In the animation 
mode, the encoder/decoder portion performs a 
subtractive color process for the picture data. 
Thereafter, the encoder/decoder portion compresses the 
picture data corresponding to the LZW (Lempel Ziv 
Welch) method and adds necessary structural elements to 
the compressed data so as to convert the picture data 
to a GIF file. 

The interface portion of the controlling 
block 6 outputs a JPEG file (in the normal photograph 
mode) or a GIF file (in the animation mode) 
corresponding to a mode designated by the operation 
inputting portion 7 to the external storage medium 8. 

According to the first embodiment that 
accomplishes such a structure, when a predetermined 
designation switch of the operation inputting portion 7 
is operated, the normal photograph mode or the 
animation mode can be designated. For example, when 
the shutter button is pressed in the normal photograph 
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mode, an object image is D/A-converted into a digital 
picture signal. The resultant still picture data of 
one still picture is temporarily written to the DRAM 
5a. The still picture data is read from the DRAM 5a 
and compressed in the JPEG format- After the data is 
compressed in the JPEG format, the resultant JPEG file 
data is stored to the DRAM 5b. Thereafter, the JPEG 
file data is output and written to the external storage 
medium 8 . 

On the other hand, when the shutter button is 
pressed in the animation mode, as with in the normal 
photograph mode, an object image is A/D-converted into 
a digital picture signal. The resultant still picture 
data of one still picture is temporarily stored to the 
DRAM 5a. 

Thereafter, still picture data is read from 
the DRAM 5a. The subtractive color process is 
performed for the still picture data. Next, the 
resultant data is compressed corresponding to the LZW 
method. After the data is compressed, the resultant 
data is combined in the time sequence as an animation 
GIF file corresponding to the write state of the DRAM 
5b. 

In reality, when, a GIF file has been stored 
in the DRAM 5b, the current still picture data is 
converted in such a manner that the current still 
picture data is combined after the preceding still 



picture data in the time sequence and they are 
correlatively displayed on time base. The resultant 
still picture data is stored to the DRAM 5b. When a 
GIF file has not been stored in the DRAM 5b, a GIF file 
is newly created corresponding to the current still 
picture data. The created file data is stored to the 
DRAM 5b. When the animation mode is completed 
corresponding to an operation of the operation 
inputting portion 7 or when the size of the GIF file 
becomes a recordable size of the external storage 
medium 8, the file data stored in the DRAM 5b is 
written to a predetermined area of the external storage 
medium 8 . 

The animation GIF file stored in the external 
storage medium 8 is reproduced. The reproduced file is 
decoded by the controlling block 6. The decoded 
picture is stored to the DRAM 5a. As a result, the 
displaying device 4 can reproduce an animation. The 
picture size of each frame composing the obtained 
animation GIF file is smaller than the normal record 
picture size such as VGA. When the displaying device 4 
reproduces an animation, it displays each frame in the 
small size or a picture enlarged by the memory 
controlling block 3 or the controlling block 6. 

Next, the operation of the animation mode 
according to the first embodiment of the present 
invention will be described. Fig. 2 shows a picture 
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capturing process and a GIF file (animation GIF file) 
converting process. At step SI, it is determined 
whether or not the shutter has been pressed. When the 
determined result at step SI is Yes (namely, the 
shutter has been pressed) , the flow advances to step 
S2. At step 82, picture data of one picture is 
temporarily written from the memory controlling block 3 
to the DRAM 5a. 

After the picture data is written to the DRAM 
5a, the still picture data is read from the DRAM 5a. 
The still picture data is compressed as a pre-process 
for the GIF format converting process. In other words, 
the subtractive color process is performed for the 
still picture data (at step S3) . In the case, the 
still picture data is converted into data having a 
predetermined number of colors (for example, 256 colors 
or 16 colors) . 

After the subtractive color process is 
completed at step S3, the flow advances to step S4 . At 
step S4, the resultant data is compressed corresponding 
to the LZW method. In other words, at steps S3 and S4, 
the data amount of the still picture data is remarkably 
reduced to data having a predetermined data amount. 

After the data compressing process at step 
S5a and S5b are completed, the flow advances to step 
S5. At step S5, it is determined whether or not a GIF 
file that is being created is stored in a memory (DRAM 



5b) . When the determined result at step S5 is No 
(namely, a GIF file that is being created is not stored 
in the memory), the flow advances to step S6. At step 
S6, various types of information are added to the 
picture data so as to satisfy the structure of a GIF 
file. As a result, a new file is created. 

As will be described later, a GIF file is 
composed of a header block, a logical screen 
descriptive block, a global color table block, an 
animation extension block, a graphic control extension 
block, an image data block, and a trailer block. When 
an animation file is created, the graphic control 
extension block and the mage data block are repeatedly 
placed corresponding to the number of pictures. At 
last, a trailer block is added. In such a manner, an 
animation file is created. 

On the other hand, when the determined result 
at step S5 is Yes (namely, a GIP file that is being 
created is stored in the DRAM 5b) , the flow advances to 
step S7. At step S7, the picture data is converted 
into a GIF file. In other words, a GIF file is added 
after the existing GIF file. In reality, as was 
described above, a graphic control extension block and 
an image data block are added. In such a manner, 
picture data is converted into an animation file of 
which still picture data that is discretely captured is 
combined in the time sequence and it is correlatively 



displayed on the time base. 

After the new file creating process is 
completed at step S6 or the file adding process is 
completed at step S7, the flow advances to step S8. At 
step S8, the processed file is stored to a built-in 
memory (DRAM 5b) . Thereafter, the flow advances to 
step S9. At step S9, it is determined whether or not 
an animation mode completion command has been input 
corresponding to an operation of the operation 
inputting portion 7 or the size of the GIF file 
(animation file) becomes a recordable size of the 
external storage medium 8 . 

When the determined result at step S9 is No 
(namely, the animation mode completion command has not 
been input or the size of the GIF file does not become 
the recordable size of the external storage medium 8), 
the flow returns to step SI. Until the shutter button 
is pressed, a standby state takes place. When the 
shutter button is pressed, the loop from steps SI to S9 
(except for step S6) is repeated until the animation 
mode completion command is input or the size of the GIF 
file becomes the recordable size of the external 
storage medium 8 . 

When the determined result at step S9 is Yes 
(namely, the animation mode completion command has been 
input or the size of the GIF file becomes the 
recordable size of the external storage medium 8), the 



flow advances to step SIO. At step SIO , the GIF file 
is output and stored to the external storage medium 8. 
After the recording process for the external storage 
medium 8 is completed, the GIF file stored in the DRAM 
5b is erased. Since the animation file data is 
recorded to the external storage medium 8, the 
animation GIF converting process is completed. In that 
state, when the shutter button is pressed, a new file 
is created at step S6. Thereafter, the similar process 
is performed. 

Next, the file structure of the above- 
described GIF file and the functions and definitions of 
each portions thereof will be described. Fig. 3 shows 
an example of the file structure of a conventional GIF 
file. Referring to Fig. 3, a GIF file is mainly 
composed of a header block 11, a logical screen 
descriptive block 12, an application extension block 
13, a graphic control extension block 14, an image data 
block 15, and a trailer block 16. In other words, by 
creating those blocks, a GIF file can be created. 
A header block 11 is composed of for example six bytes. 
The header block 11 is placed at the beginning of a GIF 
file- The header block 11 represents that the current 
data stream corresponds to the GIF format. The header 
block 11 is composed of a signature field and a version 
field. The signature field represents the beginning of 
the data stream. The version field is necessary for 



completely performing a decoding process. One header 
block should be placed for one data stream. 

A header block 11 is followed by a logical 
screen descriptive block 12. The logical screen 
descriptive block 12 defines parameters (size, aspect 
ratio, and color depth) necessary for defining an area 
of an image plane (display device) for rendering an 
image. The logical screen descriptive block 12 defines 
various parameters such as a parameter that represents 
the presence/absence of a global color table. One 
logical screen descriptive block 12 should be placed 
for one data stream. 

The logical screen descriptive block 12 is 
followed by a global color table block 12a. The color 
table is a palette that represents RGB values (three 
bytes = 24 bits) of all colors of a picture. Since the 
GIF supports up to 256 colors, the global color table 
is composed of up to 256 x 3 bytes. That global color 
palette is a default palette that is used when a local 
palette dedicated for an image is not used. Although a 
logical screen descriptive block 12 is optional, only 
one global color table can be used for one data stream. 

A global color table block 12a is followed by 
an application extension block 13, The application 
extension block 13 contains unique information that 
allows only a particular application to perform a 
special process for image data. 



An application extension block 13 is followed 
by a graphic control extension block 14. The graphic 
control extension block 14 contains a parameter for 
controlling an image displaying method. The parameter 
only affects an image that is preceded by the graphic 
control extension block 14. A GIF file can be composed 
without need to use a graphic control extension block 
13. Only one graphic control extension block 14 can be 
followed by image data. The graphic control extension 
block 14 can contain a parameter that represents 
display intervals of individual frames of an animation 
file. 

A graphic control extension block 14 is 
followed by an image data block 15. Each image of a 
data stream is composed of an image descriptor block 
15a, a local color table block 15b (optional) , and 
compressed data 15c. 

The image descriptor block 15a contains a 
parameter necessary for processing an image 
corresponding to a color table. Coordinates designated 
by an image descriptor block 15a represent coordinates 
of a logical screen (in pixels) . The image descriptor 
block 15a is a graphic rendering block that may be 
preceded by one or more control blocks such as a 
graphic limitation extension block or may be followed 
by a local color table. An image descriptor block 15a 
is always followed by compressed data. In other words, 
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an image descriptor block 15a is required for an image. 
Only one image descriptor can be designated for an 
image contained in one data stream. However, the 
number of images that are contained in a data stream is 
not limited. 

As with the above-described global color 
table block 12a, a local color table block 15b is 
composed of a sequence of bytes that represent 
combinations of three colors of RGB. The local color 
table block 15b is a color palette that only affects 
the following image. 

Compressed data 15c corresponding to a color 
table is composed of a sequence of sub blocks. Each 
sub block of compressed data 15c is composed of up to 
255 bytes. Each sub block contains an index 
corresponding to a color table. 

Graphic control extension blocks 14 and image 
data blocks 15 are repeated corresponding to the number 
of successive pictures. At the end of a GIF file, a 
trailer block 16 is placed. In such a structure, an 
animation file is created. The trailer block 16 is a 
block composed of a single field that represents the 
end of a GIF data stream. A GIF file is always 
completed with a trailer block 16. 

Next, a newly creating process and a file 
adding process for a GIF file will be described in 
reality. Fig. 4A shows the structure of a GIF file in 
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the newly creating process (at step S6 shown in Fig. 
2). Fig. 4B shows the structure of a GIF file in the 
adding process (at step S7 shown in Fig. 2) . 

When a GIF file is newly created, all a 
header block 11, a logical screen descriptive block 12, 
an application extension block 13, a graphic control 
extension block 14, a data block 15, and a trailer 
block 16 are structured as shown in Fig. 4A. When 
picture data of a second picture is added, a trailer 
block 16 is erased. Thereafter, a graphic control 
extension block 14 and an image data block 15 are added 
for the added still picture data. Thereafter, a new 
trailer block 16 is added. 

As a result, a GIF file shown in Fig. 4B is 
created. By repeating the above-described operation, 
data of a plurality of still pictures is converted into 
an animation. In other words, still picture data is 
converted into an animation GIF file of which 
discretely captured still picture data is combined in 
the time sequence and it is correlatively displayed on 
the time base. 

According to the first embodiment of the 
present invention, still picture data is converted into 
an animation GIF file of which discretely captured 
still picture data is combined in the time sequence and 
it is correlatively displayed on time base 
corresponding to a designated state. Thus, the digital 



camera apparatus can be used for wide applications. In 
addition, according to the present invention, since a 
photographed picture is converted into GIF file format 
as an inner process of the picture recording apparatus, 
it is not necessary to perform a complicated operation 
using software on a personal computer. In addition, 
animated data can be recorded to an external storage 
medium and transmitted. Thus, a photographed picture 
can be easily and quickly used for a home page and an 
electronic mail. 

Next, another embodiment of the present 
invention will be described. Hereinafter, this 
embodiment will be referred to as second embodiment. 
According to the second embodiment of the present 
invention, while an animation GIF file is being 
created, a still picture file is recorded. In more 
reality, before an animation GIF file is created, a 
photographed picture is recorded as one still picture 
to the external storage medium 8. The photographing 
apparatus system according to the second embodiment is 
the same as that shown in Fig. 1. However, the control 
performed by the controlling block 6 is performed as 
shown in Figs. 5A and 5B. As a result, a still picture 
file can be recorded. The flow charts shown in Figs. 
5A and 5B are a first part and a second part, 
respectively, of one process because of a limited 
space. In the following description, the first part 
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and the second part shown in Figs. 5A and 5B are not 
distinguished. 

At steps SI and S2 shown in Fig. 5, a 
photographed picture is stored to the DRAM 5a. At step 
5 S21, it is determined whether or not the user has 

selected a still picture recording option. When the 
determined result at step S21 is Yes (namely, the user 
has selected the still picture recording option) , the 
flow advances to step S22. At step S22, a still 

10 picture file is created. The created still picture 

file is recorded to the external storage medium 8. 
Thereafter, the flow advances to step S23. At step 
S23, the animation creating process gets started. When 
the determined result at step S21 is No (namely, the 

15 user has not selected the still picture recording 

option) , the flow advances to step S23 skipping step 
S22. 

At step S22, the still picture stored in the 
DRAM 5a is converted into a still picture file in for 

20 example the JPEG format by the encoder/decoder portion 

of the controlling block 6. The still picture file is 
stored to the DEIAM 5b. The controlling block 6 records 
the still picture file to the external storage medium 
8. Although the still picture file is stored to the 

25 DRAM 5b, the original picture data is stored in the 

DRAM 5a. Thus, the original picture data can be used 
for creating an animation GIF file. 
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Since steps other than steps S21 and S22 in a 
dotted box in Fig. 5A are the same as those of the 
first embodiment (see the flow chart shown in Fig. 2), 
similar reference numerals to those are denoted by 
5 similar reference step numerals and their description 

is omitted. According to the second embodiment, not 
only a captured picture can be converted into an 
animation, but the captured picture can be recorded as 
one still picture. The external storage medium 8 can 

10 record both an animation GIF file and still picture 

files (JPEG files) of individual frames of the 
animation. Those files are recorded so that they can 
be distinguished with file names and extensions defined 
corresponding to the external storage medium 8. Thus, 

15 the user can conveniently use those files for later 

editing operations. When that function is optionally 
provided, if the storage capacity of the external 
storage medium 8 runs out, the still picture recording 
function can be turned off. Thus, only an animation 

20 GIF file can be recorded. Consequently, the storage 

capacity of the external storage medium 8 can be 
prevented from being wasted. 

Next, a further other embodiment (referred to 
as third embodiment) of the present invention will be 

25 described. According to the third embodiment, by 

combining a plurality of still pictures that have been 
recorded in the external storage medium 8, an animation 
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is created. In the system shown in Fig. 1, in the 
regular reproducing operation, compressed picture files 
(for example, JPEG files) are read from the external 
storage medium 8 and decompressed by the controlling 
block 6. The decompressed pictures are stored to the 
DRAM 5a and reproduced by the displaying device 4 . 

According to the third embodiment, index 
pictures of still pictures are recorded in the external 
storage medium 8. For example, thumbnails of which the 
size of each recorded picture is reduced is recorded as 
indexes. Thumbnails have been also compressed in the 
JPEG format. When the index reproducing operation is 
designated, thumbnails are read from the external 
storage medium 8 and displayed on the displaying device 
4 . 

Next, with reference to Figs. 6 and 7, a 
process for combining a plurality of still pictures 
that have been recorded in the external storage medium 
8 and creating an animation will be described. As 
shown in Fig. 6A, thumbnails are read from the external 
storage medium 8. Indexes are displayed on the 
displaying device 4 (at step S31 shown in Fig. 7) . For 
example, six thumbnails of pictures 1 to 6 are 
displayed. 

At step S32, the user selects pictures using 
the operation inputting portion 7. In Fig. 6B, 
thumbnails that have been selected are denoted by thick 



line boxes (pictures 1, 6, and 5) . When a thumbnail is 
selected, the color of the frame thereof may be 
changed. The selection order of thumbnails becomes the 
order of pictures of an animation. The selecting 
5 operation and the order designating operation for 

pictures may be performed with a menu displayed on the 
screen of the displaying device 4. 

The controlling block 6 reads selected 
pictures from the external storage medium 8 

10 corresponding to the selecting operation of the 

operation inputting portion 7 . A compressed picture 
(JPEG file) corresponding to the selected picture 1 is 
stored to the DRAM 5b (at step S33) . The controlling 
block 6 decodes the picture and stores the decoded 

15 picture to the DRAM 5a. The decoding process and the 

storing process for the DRAM 5a are performed at step 
S34 (develop picture.) shown in Fig. 7. 

Thereafter, at step S35, it is determined 
whether or not the selected picture is the first 

20 picture. When the determined result at step S35 is Yes 

(namely, the selected picture is the first picture) , 
the flow advances to step S36 (create new GIF file) . 
The created GIF file is stored to the DRAM 5b. 
Thereafter, at step S38, it is determined whether or 

2 5 not all the selected pictures have been added to the 

GIF file. When the determined result at step S35 is 
Yes (namely, the selected picture is the first 
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picture), the determined result at step S38 is No. 
Thus, the flow returns to step S33. For the second 
picture, the same process as the first picture is 
performed. However, after step S35, step S37 (add 
5 picture to existing GIF file.) is performed. 

When three pictures have been selected, after 
step S37 (at which the third picture is processed) , the 
determined result at step S38 becomes Yes. Thus, the 
flow advances to step S39. At step S39, the GIF file 

10 (animation GIF file) stored in the DRAM 5b is recorded 

to the external storage medium 8 under the control of 
the controlling block 6, As a result, the process is 
completed. In such a manner, as shown in Fig. 6C, an 
animation composed of the pictures 1, 6, and 5 in 

15 succession is created. Thus, in an inner process of 

the digital picture recording apparatus, an animation 
can be easily created. 

Next, with reference to Figs. 8 and 9, a 
further different embodiment (referred to as fourth 

20 embodiment) of the present invention will be described. 

According to the fourth embodiment, an animation 
recorded in the external storage medium 8 can be 
edited. The flow charts shown in Figs. 9A and 9B are a 
first part and a second part, respectively, of one 

25 process because of a limited space. In the following 

description, the first part and the second part shown 
in Figs. 9A and 9B are not distinguished. 



At step S41 shown in Fig. 9, an animation GIF 
file is read from the external storage medium 8. At 
step S42, the animation GIF file that is read from the 
external storage medium 8 is stored to the DRAM 5b. 
5 The animation GIF file is decoded by the controlling 

block 6. The decoded picture data is stored to the 
DRAM 5a. In that case, when necessary, the controlling 
block 6 reduces the size of each picture of the 
animation GIF file. 

10 Fig. 8A shows that five pictures (frames 1 to 

5) that compose an animation are stored in the DRAM 5a. 
At step S43, as with the case shown in Fig. 8A, five 
frames are displayed on the screen of the displaying 
device 4 at a time. In that state, the user can 

15 perform an editing operation (such as an erasing 

operation, a re-arranging operation, or an adding 
operation) using the operation inputting portion 7. 
For example, the cursor movement keys and the execution 
key are used for editing the frames displayed on the 

20 displaying device 4. In addition, an edit menu or the 

like is displayed on the screen. 

Fig. 8B shows an example of an editing 
operation. In Fig. 8B, an editing operation is 
performed in such a manner that the frame 2 is erased 

25 and the order of the frame 4 and the frame 5 is 

changed. The content of the editing process (including 
editing steps) is stored in the controlling block 6. 
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At step S44 shown in Fig. 9, after the editing 
operation is completed, the controlling block 6 re- 
arranges the frames stored in the DRAM 5a corresponding 
to the content of the editing operation. 
5 In the case of the content of the editing 

operation shown in Fig. 8B, frames stored in the DRAM 
5a are re-arranged as shown in Fig. 8C. In that case, 
it is not necessary to rewrite the content stored in 
the DRAM 5a shown in Fig. 8A to that shown in Fig. 8C. 

10 Instead, corresponding to the content of the editing 

operation stored in the controlling block 6, data is 
read from the DRAM 5a. In the example of the content 
of the editing operation, the reading operation of the 
picture of the frame 2 is skipped. The reading order 

15 of the data of the frame 4 and the data of the frame 5 

is changed. 

The animation creating process is performed 
for the picture data that is read from the DRAM 5a (at 
step S46) . The rest of the process is the same as that 

20 of the above-described GIF file converting process. In 

other words, picture data for one frame is read from 
the DRAM 5a (at step S47). The picture data is 
compressed corresponding to the LZW method (at step 
S48) . It is determined whether or not the selected 

25 picture is the first picture (at step S49) . The 

picture of the first frame is converted into a GIF file 
(at step S50) . A frame of a second or later frame 



converted into a GIF file and added to the existing GIF 
file (at step S51) . The GIF file (animation GIF file) 
is stored to the DRAM 5b (at step S52). When all 
frames stored in the DRAM 5a have been processed as the 
determined result at step S53, the edited animation GIF 
file is recorded to the external storage medium 8 (at 
step S54) . 

Fig. 8D shows the structure of an edited 
animation GIF file that is stored to the external 
storage medium 8- In other words, an animation GIF 
file of which the frame 2 has been erased and the order 
of the frame 4 and the frame 5 has been changed is 
obtained. The edited file is overwritten on the 
original file in the external storage medium 8. In 
such a case, the edited file may be recorded as a new 
file in the external storage medium 8 . 

According to the fourth embodiment of the 
present invention, since a created animation GIF file 
can be edited in the digital picture recording 
apparatus, a photographed picture can be erased or 
changed without need to use a personal computer. Thus, 
the user can easily create a desired animation. 

It should be noted that the present invention 
is not limited to the above-described embodiments. 
Instead, without departing from the sprit of the 
present invention, various modifications and 
applications are available. For example, the present 



invention can be applied to a compression encoding 
method other than the GIF and JPEG. In addition, the 
present invention can be applied to a digital picture 
recording apparatus other than a digital camera. For 
5 example, the present invention can be applied to the 

case that a moving picture recording apparatus has a 
still picture recording function and the case that a 
portable personal computer that has a CCD processes a 
photographed picture. 
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CLAIMS 

1. A photographing apparatus for generating a 
picture signal with a photograph signal and outputting 
the generated picture signal, comprising: 

5 photographing means; 

picture signal generating means for 
generating a picture signal with a photograph signal 
photographed by said photographing means; 

storing means for storing the picture signal 
10 generated by said picture signal generating means; 

controlling means for converting the picture 
signal stored in said storing mans into a moving 
picture signal that allows a plurality of discrete 
still pictures to be correlatively displayed on the 
15 time base; and 

outputting means for outputting the moving 
picture signal. 

2 . The photographing apparatus as set forth in 
claim 1, 

20 wherein said storing means also stores the 

moving picture signal received from said controlling 
means . 

3. The photographing apparatus as set forth in 
claim 2, 

25 wherein said storing means has at least two 

storage areas, the first storage area and the second 
storage area storing the picture signal received from 
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said picture signal generating means and the moving 
picture signal, respectively. 

4. The photographing apparatus as set forth in 

claim If 

5 wherein said outputting means directly 

outputs the still picture signal of a plurality of 
discrete pictures stored in said storing means rather 
than converting the still picture signal into the 
moving picture signal. 
10 5. The photographing apparatus as set forth in 

claim 1, 

wherein the photographing apparatus writes 
the moving picture signal that is output from said 
outputting means to an external storage medium. 
15 6. The photographing apparatus as set forth in 

claim 4, 

wherein the photographing apparatus writes 
the moving picture signal and the still picture signal 
that are output from said outputting means to the same 
20 external storage medium. 

7. The photographing apparatus as set forth in 

claim 1, further comprising: 

operation inputting means, 

wherein said controlling means converts the 
25 still picture signal into the moving picture signal 

corresponding to an input received from said operation 
inputting means, 
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8 . The photographing apparatus as set forth in 
claim 1, 

wherein said controlling means converts the 
still picture signal into a GIF (Graphics Interchange 
5 Format) file format. 

9. The photographing apparatus as set forth in 
claim 4, 

wherein said controlling means converts the 
still picture signal into a JPEG (Joint Photographic 
10 Experts Group) file format. 

10. The photographing apparatus as set forth in 
claim 1, 

wherein said controlling means combines the 
still picture signal of the plurality of discrete still 
15 pictures in the time sequence. 

11. The photographing apparatus as set forth in 
claim 7, 

wherein said controlling means combines the 
still picture signal of the plurality of discrete still 
20 pictures in the order corresponding to the input 

received from said operation inputting means. 

12. The photographing apparatus as set forth in 
claim 7, 

wherein said controlling means combines the 
25 still picture signal of selected still pictures 

corresponding to the input received from said operation 
inputting means. 
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13. The photographing apparatus as set forth in 
claim 1, further comprising: 

inputting means for inputting a still picture 

signal, 

wherein said storing means stores the still 
picture signal that is input from said inputting means, 
and 

wherein said controlling means converts the 
still picture signal that is input from said inputting 
means into a moving picture signal that allows a 
plurality of discrete still pictures to be 
correlatively displayed on the time base. 

14. The photographing apparatus as set forth in 
claim 13, 

wherein a still picture signal is input from 
an external storage medium to said inputting means. 

15. The photographing apparatus as set forth in 
claim 14, 

wherein the photographing apparatus writes 
the moving picture signal that is output from said 
outputting means to the external storage medium. 

16. The photographing apparatus as set forth in 
claim 13, 

wherein said storing means stores the moving 
picture signal that is input from said inputting means, 
and 

wherein said controlling means converts the 
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moving picture signal into the original still picture 
signal of a plurality of discrete still pictures. 
17. The photographing apparatus as set forth in 

claim 16, 

5 wherein said controlling means combines a 

plurality of still pictures and converts the still 
picture signal into a moving picture signal 
corresponding to the input received from said operation 
inputting means. 
10 18. The photographing apparatus as set forth in 

claim 16, 

wherein a moving picture signal is input from 
an external storage medium to said inputting means. 
19. The photographing apparatus as set forth in 

15 claim 1, further comprising: 

displaying means, 

wherein said displaying means displays a 
still picture signal stored in said storing means or a 
signal corresponding to the still picture signal. 
20 20. The photographing apparatus as set forth in 

claim 19, 

wherein said displaying means displays an 
index signal of the still picture signal of the 
plurality of discrete still pictures. 
25 21, A signal processing method for generating a 

picture signal with a photograph signal and outputting 
the picture signal, comprising the steps of: 
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photographing an object; 

generating a picture signal with a signal of 
the photographed object; 

storing the picture signal; 

converting the picture signal into a moving 
picture signal that allows a plurality of discrete 
still pictures to be correlatively displayed on the 
time base; and 

outputting the moving picture signal. 

22. The signal processing method as set forth in 
claim 21, further comprising the step of : 

wherein the still picture signal of a 
plurality of discrete pictures stored is directly 
output without converting the still picture signal into 
the moving picture signal. 

23. The signal processing method as set forth in 
claim 21, wherein the moving picture signal is 
written to an external storage medium. 

24. The signal processing method as set forth in 
claim 23, 

wherein the moving picture signal and the 
still picture signal are written to the same external 
storage medium. 

25. The signal processing method as set forth in 
claim 21, wherein the still picture signal is 
converted into the moving picture signal corresponding 
to an operation input. 



26. The signal processing method as set forth in 
claim 21, 

wherein the still picture signal is converted 
into a GIF (Graphics Interchange Format) file format. 

27. The signal processing method as set forth in 
claim 22, 

wherein the still picture signal is converted 
into a JPEG file format, 

28. The signal processing method as set forth in 
claim 21, 

wherein the still picture signal of the 
plurality of discrete still pictures is combined in the 
time sequence. 

29. The signal processing method as set forth in 
claim 25, 

wherein the still picture signal of the 
plurality of discrete still pictures is combined in the 
order corresponding to the operation input. 

30. The signal processing method as set forth in 
claim 25, 

wherein the still picture signal of selected 
still pictures is combined corresponding to the 
operation input. 

31. The signal processing method as set forth in 
claim 21, further comprising the step of: 

inputting means for inputting a still picture 

signal , 
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wherein the still picture signal is converted 
into a moving picture signal that allows a plurality of 
discrete still pictures to be correlatively displayed 
on the time base. 

32. The signal processing method as set forth in 
claim 31, 

wherein a still picture signal is input from 
an external storage medium. 

33. The signal processing method as set forth in 
claim 32, 

wherein the moving picture signal that is 
output is written to the external storage medium. 

34. The signal processing method as set forth in 
claim 21, 

wherein the moving picture signal that is 
input is stored, and 

wherein the moving picture signal is 
converted into the original still picture signal of a 
plurality of discrete still pictures. 

35. The signal processing method as set forth in 
claim 34, 

wherein a plurality of still pictures are 
combined and converted into a moving picture signal 
corresponding to the operation input. 

36. The signal processing method as set forth in 
claim 34, 

wherein a moving picture signal is input from 
38 



an external storage medium. 

37. The signal processing method as set forth in 
claim 21, wherein the stored still picture signal 
or a signal corresponding to the still picture signal 

5 is displayed. 

38. The signal processing method as set forth in 
claim 36, 

wherein an index signal of the still picture 
signal of the plurality of discrete still pictures is 
10 displayed. 
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Abstract 

When an animation mode is designated, still 
picture data that has been photographed or discretely 
read from a record medium is compressed in a 
subtractive color process and a data compressing 
process corresponding to the LZW method. The 
compressed data is converted into an animation GIF file 
of which still picture data is combined in the time 
sequence and it is correlatively displayed on the time 
base. When an animation mode completion command is 
input or the size of the GIF file becomes a recordable 
size of the external storage medium 8, the GIF file 
data is written to the external storage medium 8. In 
addition, after a photographed still picture is 
recorded to the external storage medium 8, an animation 
can be created. In addition, an animation GIF file can 
be created using a plurality of still pictures recorded 
in the external storage medium 8. In addition, an 
animation GIF file that has been created can be edited. 
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Declaration and Power of Attorney for Patent Application 

Japanese Language Declaration 



As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated 
next to my name: 



I believe I am the original, first and sole inventor if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention 
entitled. 



PHOTOGRAPHING APPARATUS AND SIGNAL 
PROCESSING METHOD 



the specification of which is attached hereto unless the 
following box is checked: 



c: fflfflH<!i«DaHH«# i ft li P C TBl|gffiJS(## 



S was filed on 14 April 2000 

as United States Application Number of 

PCX International Application Number PCT/JPOO/02448 

and was amended on 

(if applicable). 



I hereby state that I have reviewed and understand the contents 
of the above identified specification, including the claims, as 
amended by any amendment referred to above. 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56. 



Burden Hour Statement: ihis lorm is estimated to take U.4 hQurs to complete. Time will vary depending upon the need of the individual case. Any comments on the 
amount of time you are required to complete this form should be sent to Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231 DO 
NOT SEND FEES ORCOMPLBTED FORMS TO THIS ADDRESS. SEND TO: Commissioner of Patents and Trademarks, Washington, DC 20231. 



Page 1 of 4 



02455 - Japanese Declaration 



Japanese Language Declaration 



5 3 5 Bsa (a)<c i 3 P c TEI|gajHt-?v»T 1 1 9 Si (a) 

« « «t S ± « -t a ffl H <5 ffl H H i *) <, IJ o ffl H a s :t t -S m T o 



Prior Foreign Application(s) 

11-108431 
(Number) 



PCT/JPOO/02448 
(Number) 



(Country) 

PCT 
(Country) 



I hereby claim foreign priority under Title 35, United States Code, 
Section 119(a)-(d) or 365(b) of any foreign application(s) for patent or 
inventor's certificate, or 365(a) of any PCT International application 
which designated at least one country other than the United States listed 
below and have also identified below, by checking the box, any foreign 
application for patent or inventor's certificate or PCT international 
application having a filing date before that of the application for which 
priority is claimed. 

Priority Not Claimed 



15 April 1999 
(Day/MonthArear Filed) 



14 April 2000 
(Day/Month/Year Filed) 



(Number) 



(Number) 



(Number) 



' (Number) 



(Country) 



(Country) 



(Country) 



(Country) 



tll±> Cite. TJaov>inn:5^it|sng^J!FfflH(:ov>Tt. ^oiK 



(Application No.) 



(Filing Date) 



=«H H t sPBartfflH B * ft «p c TCBiaaH H f: OBlolStarjJtc;^^ 



(Apphcation No.) 



(Filing Date) 
(ffiHB) 



(Day/Month/Year Filed) 



(Day/MonthA'ear Filed) 



(Day/MonthA'ear Filed) 



□ 
□ 



(Day/Month/Year Filed) 



1 hereby claim the benefit under Title 35, United States Code, Section 
1 1 9(e) of any United States provisional application(s) listed below. 



(Application No.) 



(Filing Date) 



I hereby claim the benefit under Title 35, United States Code, Section 
120 of any United States application(s), or 365© of any PCT 
international application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is 
not disclosed in the prior United States or PCT International application 
in the manner provided by the first paragraph of Title 35, United States 
Section 112, I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, Section 1.56 which became available between the filing 
date of the prior application and the national or PCT intemational fihng 
date of application. 

(Status: Patented, Pending. Abandoned) 



/:ti+nG«tT«ff sn4v^*»ii5«»t,, *ffl=ffS!ittt:(aa*<^ 



I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Secfion 1001 of Title 
18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the followng attomey(s) and/or agent(s) to prosecute this application 
and transact al business in the Patent and Trademark Office 
connected therewith (Hst name and registration number) 

WILLIAM S. FROMMER, Registration No. 25.506 and 

DENNIS M. SMID. Registration No. 34.930 . 

Send Correspondence to: 

W ILLIAM S, FR OMMER, Esq. 

c/o FROMMER LAWRENCE & HAUG LLP 

745 Fifth Avenue 

New York, New York 1 0 1 5_1 



Direct Telephone Calls to: (212) 588-0800 

To the attention of: WILLIAM S. FROMMER 



Full name of sole or first inventor 
Mio OZAWA 



mventor's signature 



Date 

Novemfctr 2T, 200O 



Chiba. Japan Q-F-X 



Citizenship 
Japan 



Post Office Address: 



Sony Corporation 
7-35 Kitashinagawa 6-Chome 
Shinagawa-Ku, Tokyo 141, Japan 



full name of second joint inventor, if any 
Shiro MIYAGI 



Second Inventor's signature 
Residence 



Tokyo. Japan t-J RPC 



Date 



Citizenship 
Japan 



Post Office Address 



Sony Corporation 
7-35 Kitashinagawa 6-Chome 
Shinagawa-Ku, Tokyo 141, Japan 



(Supply similar information and signature for third and subsequent 
joint inventors) 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attomey(s) and/or agent(s) to prosecute this application 
and transact al business in the Patent and Trademark Office 
connected therewith (list name and registration number) 

WILLIAM S. FROMMER, Registration No. 25,506 and 

DENNIS M. SMID. Registration No. 34.930 

Send Correspondence to: 

WILLIAM S. FROMMER, Esq. 

c/o FROMMER LAWRENCE & HAUG LLP 

745 Fifth Avenue 

New York, New York 10151 



Direct Telephone Calls to: (212) 588-0800 

To the attention of: WILLIAM S. FROMMER 



Full name of third joint inventor, if any 



Third inventor's signature 



Date 

M>i/ei»f>i)r2l, loo p 



Tokyo. Japan ^-J " P X 



Citizenship 
Japan 



Post Office Address: 

Sony Corporation 
7-35 Kitashinagawa 6-Chome 
Shinagawa-Ku, Tokyo 141, Japan 



Full name of fourth joint inventor, if any 



Fourth Inventor's signature 



Post Office Address: 

Sony Corporation 
7-35 Kitashinagawa 6-Chome 
Shinagawa-Ku, Tokyo 141, Japan 



,„ J, ^ ^„„ ^ , , ^ ^ _ (Supply similar information and signature for fifth and subsequent 

(lg3:J^^Tro*|Hl^?g#^ro^,^TfcPl«^^iB«L, m^^i-i>^t) jointinventors) 
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